An investigation of some temporal aspects of olfactory coding with the model of multi-site electrical stimulation of the olfactory bulb in the rat.
Electrical stimulation of the olfactory bulb was used to investigate some temporal aspects of olfactory coding, with reference to respiration. Food-deprived rats implanted with permanent electrodes were trained to use bulbar multi-site stimulation patterns as discriminative stimuli for predicting the nature of an incoming reinforcement. Electrical pulse trains (100 Hz) were periodically delivered in phase with precisely defined moments of the respiratory cycle (during inspiration or expiration). Temporal aspects of olfactory coding were first considered through the measurement of the minimum duration of a stimulus necessary to identify this stimulus. The results showed that a bulbar stimulation lasting for 30 ms (3 pulses), and delivered during inspiration, was clearly identified by the rats. Stimulus identification induced a discriminative respiratory response which could manifest itself as early as the first cycle concomitant with the beginning of stimulation. It was then shown that a bulbar electrical stimulation pattern was identified with the same latency whether it occurred during expiration or during inspiration. Moreover, the perceptive events induced in those two conditions of stimulation were not different enough to be discriminated by the animals. The findings are discussed within the framework of olfactory information processing.